"Effect of Ultraviolet Rays on Behavior of Unsaturated Polyester 
in Nitric Acid" 

^Ial£ JJalfl <-iiiJ a3a\S JJalfl LL] 

*Luui;J ^Jj di^ail lift lJi^j .iiLLualb lJjju La jJfc j Ig £-a SjjL^IaJ! Jm>LuJ1 qaj JaLsjj! J«*r\i ji 

AjLuh!\ jL^a LgJLuaj %( ^Aj l-iuJ ^JjUaSVI <JJP < n a IgJ ' flluaj ljUj&j 

huS?i\ J 0±£ ^-fM SJ-aJj <^jj J£ £jj]b <jj*M V 1 -^ fH9 (%^ * * * ) 

diJA %t * J^JJJ i H\/A \ djjH]| <j ?irtUj l>iU >&l JJ-uwJI jjC|j1uu1jJ1 ^1 ^Jjj Aja uiLfl JjS 

Organic constituents are degrade at irradiation by methods depend on the 
nature of bonds when they found, thus different reactions happened among polymer 
chains and may be cut the bonds which lead to small particles which called 
degradation of polymer or binding between the neighboring chains which is called 
cross-linking. This research aims to study the effect of ultraviolet rays for 96 hour 
on behavior of unsaturated polyester with no reinforcement and reinforces with 
small particles of aluminum in nitric acid. Manufacturing samples 
from unsaturated polyester without reinforcement after addition of the harder and 
other samples with powder of aluminum in the ratios (0.1, 0.25, 0.5)% after that put 
them in the apparatus of ultraviolet rays for four days. Putting the samples in the 
solution of nitric acid and pure water and the concentration of nitric acid are (20%, 
40%, 60%) as well as calculating the average of difference in the weight at two days 
for ten days. The results prove the ultraviolet rays make the unsaturated polyester 
more sensible in the nitric acid with concentration 20% which swells with value- 
2.5.Unsaturated polyester reinforced with 0.5% from aluminum is less to be effected 
for swelling from other ratios 
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ClAc^\juji^ I <jc ^cjUII j^till ^<u*jj jl SjLia Lajta CI LouJ Cjj^ptjj.AjL^ 

^Ixjuj^U AjjLlqj^II laJ. l^C j Sjp^aII djlclxjajVI ^^LaS j Alix-ula j ^<u!^JI (^5^ 

^jj S^alJI ClilxjLi AiLjaVlj ((iiil^tliLa /ClliljSljl ^jJjjtLudll^ S^aLII <Jj13 *. * Q Q^ * * * ^aJJ 

.^pJI J^il (J-**^ AjjjJojlII CIjIAlojSjj^I C-flLjaJ lL List yaJI JJ-^^ ^ J^*. 1 AiL^aill 

(Kaung2007) 
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s^Ul AiDLuJI cjIjj^JI q±i (cross linking) ^Ja^lu^ jj>>r> c-iLaSll j-oaJ 




uncrosslmkcd state 1 "O ^ 

( - curing agent) 




crosslinkcd state 
unsaturated: 



CT^ StVTCIlC 
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(exothermic SjlpJl s^U cj^Uj 1$jL lA^II *Litf U^UJI c^UUll 

lA^II c jix i jj 200Cc> J&t J] £4>ll <-k-fl2 jixj ciii^reactions) 

(Y . .o 

AjljL JL>I) cifli-all tdipll jj^U. a£jL) lal(penetration corrosion) cgjaiill 

JjVh^j cU]^ cj^L jsbii Sj^-.Kj^ %r . t> j^ic-vi j^lpii U a r kJi cjisJaii 

.(j^jll ^^juj^II 2-4 (^Jaa. JSbJI (_>ac jljjjj (hydrolytic corrosion)^Ull 

(Testsuya2000) 

j 4jui,V^ \\ i* ^Jaa a J ^^JjujJ l! Lia> g^uljJI ^jjLojVI ^— lli AjS^aII jI^aIIj ^Lu^VI 
IgiajlSLaj Jb-^ P-I^VI J SAiaJt AjtLall ^Ia^JjojI CjUilalLo ^aI AjL*.jk&l\ 
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(Liesl 2007)(Y . . r J.^L-SU 1 0-400nm CJ ik 

CjI^LsII j^MU^ c^Ui djj^jt SjJljll ^IpJI JL3UJI jIj_*J! s La JLLjI^I 

(Y * * Y /jl ^ Ml^ . a j^jjI all l^j^alja. ^i^j j Aj^iIjJI 
cjliJoj c5 jLJI 24^11 jiJjJI c> cjUjc i » ^\(Gu Huang,2007) £i*LII f li 

jl Aikj.lgJ AjuJI jLllkl ^JJ 4x-Luj(Y * * — Y * )$Aal l^jJaJ^xJ ^-fllJI <j-<J (2,3>5) 

170 SAol o^J*^ 1 ^4 CflUVI c> (ji^iaJ SljLJI C-lliixll Aill ^jlia ^ ^Jalj j^liijl ciUUA 
^.jJalj (Jl)^.l A^ljJ 4x,LujY * * A«J dili±la lLl^Ijj SljiAll dlljjxll C!jA^ ^-J^alj (Jl^JtAcLuo 
JJ L^aklt ^jiajJtlill (jl glljj uj|.<cLa:Y * * A*J C-flLllVI (j-<i djUila ^la^J SIjIaII Cjllixil Aaill <-<jjIL<j 

. Aaill <-<i jlLo (^5^ ^-J^al J (J^jjiJ jJjJ V A-l^i u&lu\ (Jjj3 Ajljoi!)U 

^jll. ^Jc. a j: . 3jJ U^Vl j£b (Peng &others,2008) a^MI ^ 



(Wo-W,)*100% 

w%= 



Wo 
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.(g)<Ll*^ll 4 nt St <jjj = Wi 
.cjjjlb cjl^Sill AjjUI Ajjou1I=W% 

j&jYoY AjjoUJ (cj^jVI £Jj^a^C_flliju) (JjLoj (J^joU (jjJjS (JjjI {JjlLa ALuaS Jj^ (j^ M^H 1 

• Wt%( * . 0 t * . * . Y °)(J£ £j]>^ L r Lud ^ J 

l^ja j a*j j JjS cisliixll ^LSl Denver InstmmentooLx^l jl^l ^I^Luol- ) 
.tiljpll ^^U. ^ AjauiJI jjIjjII t ■ 1 lytfume hood -Lab teach^^kiJ-V' 
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380 )16Watt Sj-£? lWs ^ (Oviel Corporation)^ 4v>mVuH jjja j\#*.-t 
•ASTM.D- 1148-70 A^uil cAi^U rA.nm Jjl^j (kJ.mol" 1 

jlpjl ^ ^jill i\yyj ci)J^ ^L) t> ^l^60%,40%,20%)j£l£ll 
\^60% jSjh c£K3. 2,2.4)% (jjjll s^Lj3j s><ux^40% j20% jAA? 

<^ilL&]| p])^M Ajli] <^-nj jiill UJ^ t : V tl V jl^L^ UJJ^ ' : * vW J 

4 m\\ ji^l * ; V tl V UJJ^ <-) j^-v Jaa^lia ^Ljt 1 Aac LjU AjuiS^a tiLjlill (jia^L^. 

j£\ U 40% j£\ 0.001 %j2.5% JSL^ 20% j&fc 

,>40%j20% j£]^L ^1 dli JI sjljjl ^ f U A ^ 4^1 

jIjLw ui^b jl^a <> ^Uu J^JL ^1 U (2.5%,3.4%)^!>tfl 

dlauJaj ^^llll 4ii*JI I^C ClAiixll ^-L&^J Qjjllj (Jj^a^J C_fl jjoiS ^Ljl ^ * Aac LjU2.7% 

£-<J (j^JJ cJ^^ AjliVI J ^liijVI L_UjuJIj (JjJ > jl^-^ cfe U-Dj * 

JjSjl ^ ylall jlJjJI 2jj^>iigiiU oil (Testsuya2000 )d^Ull 

j^JI ^jJajj JSjillj (RobergeV * * A )<Jkjll JUil ^ Jl»*& ^L^l 

(J£jJo1I Lai / Ua^l^JI VlSlul lA)l>ij^al <U£j£fi X_lJo^]1 UC- UjouI oil I ClAjJxJ )0 qJ oil I 

( e M<)rl 

j\SLedS0% j20% J^J^ CllxjJfl j CjV\\f\\ (JJ^IU (j^^ Cljj^ Jaa^U (j^J^ ^jjIaIVI 

U ^kJI (> fjsP-fiM ^ 2Llij ^ijsll (0.7%,0.5%) 
(.jsjlAI ^liJ uj* Jjs 0.35% jbLu ^UijVI t> ^Uj l*jla40% 
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*U1 £c IA60% j20% jjS >u ^1 c^ln*il ^1 jbjjl 

cxu^j ^\ ^lijxll jljSill j^u^O.38%,0.02%) 60% j20% j&fc ^1 
..£^20% jjSfc ^1 ^xU^-l^VI jbjj f U A jje. .0.47% jbLu40% j&>L 

60% >JL ^1 ^ jl^aj 1.7 JSL^ 40% J^JL ^1 

40%j20% cj^j j£\ c^lu*il (jj^L jljaa f bh . ^cj0.5% JSL^ 

cjlijxll Qjjll jhaa j].0.3%jl^%^ • j£\ sjUjXI.4%,0.25%) 

<S (Jj^^j l! Lp. %A* AjI*] tiLjUill (jiaxA^. ^j^j es^) 43*4 

^JXJuUlt J^t^ ^d>^ (JjuJ^LuJt ^lijjl l^njuaa (jjjll S^Lj^l ^ £JjuuJI JJC- J^aul Jill (JjaJ^LaJ 

(^ojjjn)^ ♦ ♦ YjUA^i) ^uijJi cUiuJi ^ o^uiij 

j^jj JiLk fJ AJ^I (>0-25%V^ sljLJI j ujb>JI ^j^v)^) Jl^Vl 

f U £ jjc U (0.53%,0.76%,0.6%) j^l^l 51*^ cjb>il ^^J ji£ jl^Sa 
^1 U 60% j20% J«S cxujaj j£\ cvj^i u 1 ^ 1 



I 1T > 



luU 



jySjL ^1 1^. CjU>1I (jjjlb sjLj]! f U A ±uj (0.4%,0.25%,0.2%) 
Cj\M\.0.n%J\ W Wjjj ^bj^60% j^JL c*u±j j$ <ijxJI l^(l%,0.3%)jl^ 
^jj^lj c^LjIaII ^jiaxil^. ^ jILujJjJI <il jLoj ^\ ^jsu (jjj^i Ai^.!)UI SjL^IIj (^LjIaII ^j-^I^j 

(J«-^J L<U1 (Jjoj!)LuJI J > <aSj C-fl jjuoS A-i^jaiinll (JjjS AjljujV I (J-^aLiJ ^JjouJI JJC- J^aul Jill 

Mf-u (2.3%,1.4%,0.45%)JI>iII jjSjill SjLj ^ jbj^ ^ ^Uu 

Lai ^iIaIVI j jluiil jjII A-i^Jajaill Cjlkilall (jbiji ^-1] c5^3^ '^i)^^ (j^xal^. CjUj^. (Jxiiu 
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jIjLu (jj^llj (jl^aa <_> ^1*^20% jj^jl? c-rtjJ aj (jla £ ojc 

sjL; dj^jj 2.2% jl^ 40% ^1 (j^b jbjj, 0.001% ja 

4_a*jl ^aloU f U 1 Ul% ^1 60% j£>b C^^j JA\ AijjJl Qj^U 

^ jL^ifljj 60% J^Jb ^1 <i>*ll ^Uu 0.8% jl^u ui^L jl^ilL20%j^Ji 
f U a Ltt^USj^l <> i^sifl 40% j^w ci^j j£\ U3.5% jl^u ob 11 

^ia^J clll^^ ^* vW J * U>L^ (jl^Si/X)''! * jjSjIj CliajJa j 4 m 11 ^aLoU j 

(JjaL^Laa ^^ic JJjlj 1^1 (jl^ AcLaJ^ 1 C1j^)*JjujI ClAii*JI ^JXjuHI L-Laall ^ A^^ial^ll Spill - ^ 

(3flaJJ li&J'20% JJ^pJ (iLjUill ^jia^l^. AjLjJa j O^Jl ^^l^VI I^J L— Ll^i ^xJjdll 

^lijj) ciilla A-i^ ujal^ll (jja AjljujVI cl^ (*j^^^l l>* 0.25% Aj.uuj ^jSlill u] — ^ 

.1% jjUjj V jl^J J^ljJI 

jl^Sill ^ Clilli I^jV ^ ^ 0.25% cii^all <^^Laui AjjSj Aj.uoj JjJasl jfi*J — t 

.1% JjUii V di^j jjjILj 
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j^jiuuijJi <> aipi ojj^W A** ^ 
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j^jluJjJ! <> £*Uj*1 ojjib ^1^1 J** jJtj:(^)^j 
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concenuition of nitric acid 



j jjpjIulJjJi ^> ^iLxi ^jjib ^iJAiii Jjjl* jj«j:(A)^j jia 
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(£) (X) (X) 0) 




(£) (X) (X) 0) 



.djjUll (jixal^ (jA %*\ * ^k jluuijJ}( £ ^ idjjUll Q^Xdl^ ♦ ^k jluaijJI <Ai>^ (j^Xdl^ {yP/oV » 




.djjUll (jixdl^ <j-a°/o*l * ^1 jluu3jj3|( t ) idjjUll (jixdl^ <j-«% £ * ^k jluuljjlj (V^4 ^i>^ (JAaIa 




(£) (X) (X) (1) 

.djjUil (j^a-aU. (jA%*\ * (jk jlualjJI(i) idjjUll £ * ^ jluuljJI ^^djjllll 
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(*) 0") 0) (l) 




(£) (r } (Y) p) 




















(4) ( r ) 0) 0) 




(£) (t) (V) 0) 

jluuijJ!(Y) t iUU-4i! JjS jluaijJ^ ) -: eJ: UAiVI <>• .*% v Sljla CAL*^ o * Xj^ SjL Ajj^a j^j -:() V)^j JiA 
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